Abstract. Primary production in Lake Hayward, Western Australia, is dominated by benthic microbial communities, with limited planktonic primary production. This study investigated the question of how Artemia, commonly regarded as simple, obligate, non-selective filter feeders, were able to survive in this system. Bacteria (heterotrophic and autotrophic, filamentous and unicellular) were the major components in the diet of the Artemia in Lake Hayward. These bacteria were derived from bacterial aggregates in the water column and also from benthic mat material (both still attached to the substrate and from pieces floating in the water column). Benthic diatoms were a substantial dietary component of animals living in the unstratified shallow regions. Photosynthetic eukaryotic nanoplankton comprised a minor component of the diet of this Artemia population. Gut contents of a large number of animals and the results of a simple laboratory test indicated that these animals utilise substrate-bound food resources. The results of the present study raises the question of the ecological significance of surface grazing by brine shrimps in other shallow, benthos dominated saline systems.
Introduction
The feeding mechanisms of brine shrimps of the genus Artemia have been extensively reviewed (Provasoli and Shiraishi, 1959; Reeve, 1963a, b, c; Barlow and Sleigh, 1980; Dobbeleir et al., 1980) , including the particle size ranges (Dobbeleir et al., 1980) , water clearance rates (Reeve, 1963a, b; Braum, 1980) , mechanical aspects of filtration and ingestion (Cannon and Leak, 1933; Cannon, 1935; Reeve, 1963a; Barlow and Sleigh, 1980) and digestion and nutritional requirements (Braum, 1980; D'Agostino, 1980; Johnson, 1980; Samain et al., 1981; Hernandorena, 1982; Douillet, 1987; Lavens and Sorgeloos, 1991) . Artemia have been described consistently in the literature as simple, obligate, non-selective, continuous filter-feeders (Prova-soli and Shiraishi, 1959; Dobbeleir et al., 1980) ingesting particles in the size range 1-50 µm and with their filter-feeding mechanisms deriving from the metachronal beating of the phyllopods in adults and on antennal beating in juvenile stages.
However, Artemia are capable of modifying their food gathering behaviour. Eardley (1938) observed substrate feeding by Artemia on sediments in Great Salt Lake, Utah, U.S.A.; Conte and Conte (1988) observed Artemia feeding on cyanobacterial nodules in Lake Albert, Oregon, USA; and Wear et al. (1986) reported that A. franciscana in Lake Grassmere, New Zealand, were able to graze off the benthos. Furthermore, another anostracan, Parartemia zeitziana, is capable of specific substrate feeding (Marchant and Williams, 1977) . Predatory feeding is reported for Branchinecta gigas (White et al., 1969) . Taken together, these reports indicate that there is a degree of specialisation and variability in the feeding mode amongst the Anostraca, even though the morphological conservatism of feeding structures is high. Manton (1977) considered that substrate feeding is the primitive condition from which the more specialised feeding strategies developed with the evolution and adaptive radiation of the crustaceans. Consequently, the capacity for substrate feeding could be retained in animals which function predominantly as specialist filter-feeders and this feeding strategy reverted to when filter-feeding is not energetically viable. Other filter-feeding crustaceans have been reported to show modifications in their feeding behaviours, especially under conditions of food limitation, for example krill (Euphausia pacifica) feeding off ice algae (Hamner and Hamner, 1983; Price, 1989) , and cladocerans (Horton et al., 1979; Langis et al., 1988) . In Lake Hayward, a shallow, monomictic lake dominated by benthic microbial productivity (Burke, 1990; Savage, 1994) , Artemia parthenogenetica populations may persist year round, but normally die off in late summer, with no obvious physical explanations for the cyclical population declines (Savage, 1994) . We hypothesised that food availability might be a significant factor affecting the recruitment of A. parthenogenetica (Savage and Knott, 1998) and also that substrate feeding, requiring a shift away from the filter-feeding behaviour shown typically by members of this genus, could be a significant aspect of the biology of A. parthenogenetica in Lake Hayward. These questions regarding the feeding biology of this population of A. parthenogenetica were addressed by examining the gut contents and comparing these with available food resources within the lake, the distribution of the A. parthenogenetica within the lake in relation to food resources, and observations on feeding abilities of A. parthenogenetica using simple feeding trials.
